Social factors may disparately affect access to food and nutritional risk among older adults by race and gender. This study assesses these associations using the Mini Nutritional Assessment among 414 community-dwelling persons 75+ years of age in Alabama. Descriptive analyses on the full sample and by African American men, African American women, white men, and white women showed that mean scores for the full Mini Nutritional Assessment differed by groups, with African American men and African American women having the highest nutritional risk. Multivariable analyses indicated that social factors affect nutritional risk differently by race and gender. Nutritional risk interventions are warranted for older adults.
Social capital includes the networks, norms, and trust that facilitate coordination and cooperation for the shared benefit of individuals and institutions. 11, 12 Furthermore, the concept highlights that individuals may both receive benefits and experience liabilities of such connections due to the expectations others have of them. Individuals with longer periods of residence at their address may have greater connections in both quantity and intensity with their neighbors; also, persons who regularly attend religious services are likely to have more frequent contact with a constant group of people and have investments in those people from whom they can draw support. Those who perceive risks in neighborhood safety may be less likely to have ties in their communities, limiting their social capital, and those who are veterans have access to resources as part of their networks such as the Veterans Health Administration. 4 All of these may impact the access that individuals have to nutritionrelated resources. In the previous study by Locher et al, social capital mattered greatly for African American men; specifically, not attending religious services regularly, restricting activities for fear of being attacked, and perceived discrimination were all associated with increased nutritional risk. In addition, for African American women and white women and white men, lower income was associated with increased nutritional risk. 4 The work reported earlier by Locher et al was conducted using the DETERMINE Checklist, which was developed by the American Dietetic Association (now the Academy of Nutrition and Dietetics), the American Academy of Family Physicians, and the National Council on Aging as an educational tool to increase awareness of the importance of nutrition in older populations. 7 It includes 10 items that reflect nutritional risk and has also been used as a screening tool. In contrast, the Mini Nutritional Assessment (MNA) was specifically developed as a nutrition screening and assessment tool that identifies geriatric patients 65 years and older who are malnourished or at risk of malnutrition, downstream outcomes of food insecurity. [13] [14] [15] [16] Several measures of the MNA may also be reasonable markers of food insecurity including changes in food intake, involuntary weight loss, number of meals consumed each day, self-perception of malnutrition, and protein consumption. This study uses a similar approach as the 2005 article by Locher et al, 4 but now the focus is on an older population and measures nutritional risk using the MNA, which is better suited for nutritional risk assessment. Specifically, this article examines how social factors affect older adults' nutritional risk in the Deep South, namely, 5 rural and urban counties in Alabama, and what disparities there may be between these outcomes by race and gender subpopulations.
METHODS

Participants
Data are from the baseline assessment of the University of Alabama at Birmingham (UAB) Study of Aging II, a cohort study of 419 community-dwelling persons 75+ years of age from Alabama. 17 Participants were recruited from former cohort members in the UAB Study of Aging I (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) or the State of Alabama Long Term Care Needs Assessment (2002) 18, 19 ; they were required to be living in one of 17 counties from which participants had been previously recruited, able to communicate on the telephone to set an appointment for an inhome interview, and able to answer questions by themselves. Baseline assessments were conducted in patients' homes by trained interviewers. Each visit lasted approximately 2 hours, including obtaining informed consent. A follow-up telephone interview was scheduled a minimum of 2 weeks following the in-home assessment. Enrollment lasted from June 2010 through August 2011. The study protocol was approved by UAB institutional review board.
Data collection
Nutritional risk
Nutritional risk was assessed with the MNA. The MNA is a well-validated assessment designed to measure either risk of or presence of overt malnutrition. 13, 20 The tool consists of a screener with 6 items and a full questionnaire with 18 items, each of which is rated with 0 to 3 points; the maximum risk score one could attain would be 30 points on the full assessment. Persons with more than 24 points are "well-nourished," persons with 17 to 23.5 points are at risk of malnourishment, and persons with fewer than 17 points are malnourished. The MNA incorporates multiple domains, including functional status, lifestyle, diet, and selfperception of health; the tool has been shown to be predictive of adverse clinical events and mortality among older hospitalized patients as well as those in the community. 15, 16, [21] [22] [23] Questions on the MNA used to assess nutritional risk are included in the Appendix. The full assessment was used for the final analysis.
S35
whether individuals lived in urban or rural counties. Those in counties with fewer than 21 000 persons were rural; those in counties with 21 001 or more persons were classified as urban. Transportation difficulty was assessed with the following question: "Over the past month, have you had any difficulty getting transportation to where you want to go?" Responses included "no difficulty," "a little difficulty," and "a lot of difficulty." Those indicating "no difficulty" were assigned a value of 0; others were assigned a value of 1. Finally, the life-space mobility assessment was used to determine mobility; the assessment indicates the distance a person moved in the previous 4 weeks and whether assistance was required from an individual or device. 24 Possible zones of movement include through one's bedroom, home, yard, neighborhood, town, and out of town. The range of scores is from 0 to 120, with higher scores reflecting greater mobility.
Social support
Social support was measured by accounting for marital status and the Lubben Social Network Scale. Marital status was assessed with the question, "Are you now married, or are you widowed, separated, divorced, or have you never been married?" Persons currently married were considered married; others were considered not married. The Lubben Social Network Scale includes 10 items that assess individuals' living arrangements, size of social networks, reciprocal social supports, as well as frequency and emotional closeness of social contact with family and friends. 25, 26 Each item is scored on a 5-point Likert scale, with higher scores indicating less social support.
Social capital
Social capital was assessed using the number of years an individual had lived at his or her address, religious participation, neighborhood safety, and veteran status. Number of years an individual lived at one's address reflects one's embeddedness in his or her community; this variable was categorized as 0 to 5, 6 to 10, and 10+ years. Religious participation was assessed with the following question: "How often do you attend church or other religious meetings?" Responses included "more than once a week," "once a week," and "a few times a month," which were coded as regular religious participation, and "a few times a year," "once a year or less," and "never," which were coded as not engaging in regular religious participation. Neighborhood safety was assessed using the following question: "How safe from crime do you consider your neighborhood to be?" with responses including "extremely safe," "quite safe," "slightly safe," and "not at all safe." Persons indicating "slightly safe" and "not safe at all" were classified as "not feeling safe in their neighborhood." Finally, affiliation with the Veterans Affairs (VA) system was coded for persons who indicated having a VA doctor versus having never seen a VA doctor.
Covariates
Covariates included age, education, and income. Age was included as continuous variable, and education was included as a categorical variable: 6th or less grade; 7th to 11th grades; high school graduate; and more than high school education. Income was also assessed categorically, with $12 000 or less, $12 000 to $49 999, and $50 000 or more.
Statistical analysis
Descriptive analyses were conducted using SAS 9.4 on the full sample and separately for African American men, African American women, white men, and white women for independent variables and the MNA. Ordinary least squares regression analyses were used to examine correlates of the MNA full scores.
RESULTS
This study included 60 African American men, 84
African American women, 114 white men, and 156 white women. Participants' mean age was 81.6 years. Table 1 includes the descriptive statistics of the sample, including all individual items from the MNA. Table 1 also includes the predictor variables that comprise the social isolation, social support, and social capital constructs, as well as the control variables. Among components of the MNA, there were statistically significant differences between race and gender groups in involuntary weight loss, mobility status, psychological stress, neuropsychological problems, body mass index (BMI), number of full meals per day consumed, and subjective health status in comparison with others. Table 2 shows that mean scores for the full MNA differed by groups, with African American men and women having the same level of risk, the highest among the 4 subgroups, followed by white women and then white men.
Differences were also found in the percentage of those at nutritional risk or malnourished according to the MNA screener, with the highest proportion of African American men at risk, followed by African American women, white men, and white women. For the full MNA, the highest proportion was African American men and then African American women, white men, and white women at risk Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited. with no weight loss, at risk with weight loss, or malnourished. Finally, Table 3 shows multivariable analyses assessing the joint impact of all social factors on nutritional risk for each race-gender group. Among the social isolation variables, transportation difficulty mattered for white women and life-space mobility mattered across all demographic subgroups. In this sample, social support did not appear to have any significant effect on nutritional risk for any group, although for social capital, frequent religious attendance was associated with lower nutritional risk for African American men and veteran status mattered for white men such that those with veteran status had a lower nutritional risk score. Furthermore, for white men, lower education was associated with more nutritional risk.
DISCUSSION
Review of findings
This study provides important updates to findings from the Locher et al study in 2005; although older African American women have high levels of nutritional risk, they are not at highest risk, and, in fact, older African American men have equal or greater risk, depending on the assessment and cut points used. Scoring of the full MNA shows that African American men and women had equal risk. Using the full MNA cut points and categories, 61.5% of African American men and 55.8% of African American women were at nutritional risk. Based on the 6-item MNA screener, there were even greater proportions of these subpopulations at nutritional risk, with 81.6% of African American men and 66.6% of African American women being at risk.
In the bivariate analyses, African American men were more likely to have experienced involuntary weight loss (39.9%) and have neuropsychological problems including mild or severe dementia (51.6%). African American women were more likely to be homebound (17.8%), suffer from psychological distress (82.1%), have a BMI of 23 or greater (91.6%), eat just 1 or 2 meals per day (54.6%), or rate their health status as not as good as others (10.7%). In addition, African American men were the most likely to have not finished high school (65%) whereas African American women were the most likely to report having transportation difficulty (13.1%), being not married (82.1%), most frequently attending religious services (88.1%), having the lowest level of life-space mobility (mean = 51.8), and making $12 000 per year or less (36.9%). White men were the most likely to be veterans (33.3%).
With regard to the full multivariable regression model, African American men were sensitive to transportation difficulty and life-space mobility as predictors of nutritional risk. African American women were only sensitive to life-space mobility. White men were sensitive to life-space mobility, veteran status, and education, and white women were sensitive to transportation difficulty and life-space mobility. In fact, all race and gender groups were sensitive to life-space mobility, indicating that the distance a person moved in the previous 4 weeks mattered for his or her likelihood of being at nutritional risk. Life-space mobility is a proxy for social participation, 24, 27 so this finding suggests that the less social participation an individual has, the more likely he or she is to have difficulty with nutritionrelated needs.
Interpretation of findings
The population with the greatest level of nutritional risk differed from that of the Locher et al study in 2005; however, the discrepancies may be due to differences inherent in the DETERMINE Checklist and the MNA. They may also be different because the average age of the population is 5 years in the current study. This may indicate that the MNA is more sensitive to nutritional risk or that risk increases with age differentially for these subpopulations. It is curious that while African American men were only statistically more sensitive to 2 markers of nutritional risk, African American women were more sensitive to 5 markers of nutritional risk; African American men were still more likely to be at nutritional risk. That so few variables emerged as significant factors associated with nutritional risk could indicates that, in fact, it is the collective burden of social isolation, limited social support, and social capital that matters more than any one particular variable for these older adults.
Relevance for food insecurity and obesity
The World Health Organization defines food security as existing "when all people at all times have access to sufficient, safe, nutritious food to maintain a healthy and active life." 28 Food insecurity, in contrast, exists "whenever the availability of nutritionally adequate and safe foods or the ability to acquire acceptable foods in socially acceptable ways is limited or uncertain." 29 These conditions stem from poverty or other factors, not voluntary nutritional modifications such as fasting. While in the general population, poverty is the most likely factor to cause food insecurity in the general population, among older adults, it may be caused by physical impairments or disabilities that limit their ability to procure, prepare, and/or consume the food. 30, 31 As noted in the introduction, several indicators that are part of the MNA are adequate proxies or downstream outcomes of food insecurity. These include food intake, involuntary weight loss, number of meals consumed each day, self-perception of malnutrition, and protein consumption; on all of them, there were higher proportions of African Americans performing poorly and on all except the change in food intake, there were statistically significant differences. The relationship between race, gender, and obesity status was not as straightforward, however; obesity rates were highest for African American women, followed by white men, African American men, and white women. For all of these, it was clear that obesity status was characteristic of the majority of the group, raising the question of how relevant the food insecurity-obesity paradox 32 may be generally for older adults. Given that the proxy markers of food insecurity were so high among African American women and that they also had the highest rates of obesity, the authors suggest that of the groups observed in this study, they may be the most likely to be not only affected by this paradox of having food insecurity but also being obese at the same time.
Recommendations
This study suggests that addressing nutritional risk in community-dwelling older adults should be a priority of social services programs, particularly in the Deep South. Nearly 50% of those in the study were identified as being at risk, and 2 subpopulations had even higher percentages of persons at risk, with some even being identified as malnourished. It is especially important to note that overweight and obesity status should not be used as an indicator that malnutrition is not present; in fact, in this study, more than 80% of the participants had a BMI above the highest cut point. Furthermore, targeted screening and interventions at those with the greatest risk may be warranted, and based on our study results, these efforts should be directed to older African American men and women. There was not substantial nuance among the factors associated with nutritional risk, and life-space mobility limitation was associated across the subpopulations, indicating that tailored interventions may be difficult to achieve. Services that provide transportation, direct nutritional assistance, social participation and connectedness, and other efforts to curb nutritional risk should be continued and expanded. Such services include those delivered under the Older Americans Act such as Meals-on-Wheels, congregate meals, inhome services, transportation, legal services, elder abuse prevention, and caregiver support. Either independently or in conjunction with each other, these programs help older adults remain independent, living in their homes and communities as long as possible, saving families and taxpayers millions of dollars in expensive institutional care. Such programs are administered through states and in partnership with local Area Agencies on Aging. Findings from this study suggest that there is no single intervention that can be the focus of nutrition risk prevention and that multicomponent approaches must be embraced and continued. In addition, this study suggests that social ties and resources inherent in people's communities, which are independent of government services, are important for their nutritional well-being.
Limitations and strengths
While the generalizability of these findings should be limited to those in the southeastern United States, the approach used herein can be replicated in other studies. Furthermore, these findings, in concert with other important work going on in nutrition and aging, can be used to emphasize the importance of interventions that seek to minimize nutritional risk among both older adults generally and by different subpopulations. In addition, we recommend that other studies with more generalizable samples may seek to replicate these findings.
